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different conductivity type accordinq to the fac£ nri^taiiX 5 £ 9 3 Current const 'M'°n layer with a 
the inclined surface ofa conical art s oartfellvof I ffi 2 W part 3 f a formed SUDSt rate so that 

I at areas other the inclined surface P y 8 first ^Pe and of a second conductivity type 

J S!K2^^ ^XXSfff^f 6 i Ched * HF:H2 °2 for forming a 

orientation (1 <=m<=5) is exDosed I o- ! hen an A nd'ned surface 1 0 with (ml 1 ) A face 
doped AIGaAs clad lay£!*a GaA ES&tadtaX? t^f Ga ^ ur [ ent constriction layr" Be 
GaAs contact layer 2 are continu^ SS 5?K Ga* ?^SSS£ l 9l£ , ^S ' ay t r 3 " and an doped 

1 side electrode 1 is provided on it and aKemiUinn i r by ^ BE metnod - Therefore, an n- 
and a P-side electrode 8 is provided part °PP° sin 9 ^ center 

[ semiconductor light emblement in a , snS ligM eSsbn dlameSr 6 ' manufacturin 9 a 
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JB«Lri»*©-c. c©«iafcJMi4*©jj| fc - l/<tt 

affi«*©fc«*ija»yw7x4ft») ^, W7 ^ 
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**t>r&. pfflmS8*^nffiiim@itcifii*^rmfig 
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2 5Kf*s9rjH. 3»J|«i*2 5©**a,TigttlB4 

«*a©*Bir^f i 5 (c. e ©i4stc^$ 

*l. ^&8ffl2 8£iIoT^Jg4©*3fcg0tc|Sj,K> 
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rt. la i ©^^ tmz <Dm&m i ©iw^©ct ^ cc. 

) ^^Wr5*«©±{c^LTG3Ci?rSe$-tfc« 
[ 0 0 3 5 ] m 5 fC^t-t©«*|6Bj© 3 P.ccXiJ/jrHJg 
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13 3©S«>ii#J&fi£fTfc5. -e©fjt B6tt7jVr<i: 
5«c. {5®*r^B3 3*x 7 ^>y(cj: 0 -c^tt«:JDX 
LT(2jttgp^3 4 **«U flttS|5#3 4 ©^4BSfcii 

« 3 5 s i mavtm 3 4 (D±nricx(ttN.« 

1 1«R*T«. C©*S£. Attg|S#3 4©MI4E(ctt 
«*3 5«:J:->r*SWiB3 6*s»rt«ti*. 3 
7ttmST**. 

( 0 0 3 7 j coj: ^ttwatcifttt. 

1 1 ©SI©SS3 50iK4,ti!8lT*-,fcl f 
%t>*>. £tt&#3 4©ffi8S^|Sja> 0 Titi^tt > ft 
5*fffi3 6CCi- 5 -axlf;**i/c& > i&SW*. ;fc£WEi 

3 es^jBswse 1 9 v*wsMtetim. mm 
ft 1 1 frhmmz < ^•gg'sK'j na5s^^$*5 

[0038] S7tt^Bj©$6(CSiJJtcHJgp!|{C«ti± 

ffiffi*®*^i*^fe^G^r»iffi0r*s„ con 

T««Lrt»*. £Jf &&J83 8 «. Al,Ga,.,As 
(x = 0.8) Bll£GaAsi*M*&X»ftC!>i/ 
(4n,) ©«/I (n ,«&»£©«#$) 

[0 03 9] C©i§£tcfc. MBESCC«tor^ffi±CC 

t^{cwurgtf?tift:ii^cD»ig*-c©a^aso : 

W»©ftfMlfcJ:or*»fiW«3 8*«fiSt/-C4J: 

[0040] ±3E86«rt*ffiiMfc^»r«seL&*» 

ffittS«^«C^A l.Ga 1 .,As*-®-C«> > 
^SS^P^jg-Cfc. 1>*>«0>SGR I N-SCHSQ 
VftjS-c S/c. ^iS:$3g©/c#>©@ttr£ttB«fc 
0T©e> U S i b'—zfif? 

[0 0 4 1 ] o^c. JJ^fclfe^ffcfl^fcjEfc 
«fcO(,»TttWr*. *T. 08 (a) (b) (c)tc 4( 

2©±{c^^^>r v >y-r-5i*{Cffe^©.J 
-K7U-A7 3{C7-/t*'>r^>;ytfct^lrSW 
***M8fig^©i*it$ll!7 4 riPr5©Btt«:ffiEaa(, 

rajtu £f*£brflyn-,*tt©tt»(c#*a3ftT 

£±®8g7 4©flECc{;t£ifc©8ttU>X#{ii£ 

X7 stmcmz. h^tv^^^mw-m^vyxi so 
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5J:9 6***C»r:JS7B*£Sl/t*»). rdW7 
6{tJ:oT7b*;l^Mgttu>X7 5££§LT(,> 

[0042] c©a*sH©«i^. m#mm*i 1 

©■C*a*6. 7U*jua3HRttu>x7 5«:J:»)5t© 
>X7 5**£Efcf = 4.5mm. b>Xfig3.5m 

10 ma, 7 1 vmmzmm 2 0 * m 

ftO/cit. 1 m©^g|{CfcWSt-AS«iiS4min 

$&tttj*-v (rtthiy, * <D%<Dm®mtfi3 50 

*/maag©&©) -Ctt. iSS7 0mmgai-cE*s-, 

■C»WH*fWr*c4«:j:»»**tt> y , h*if f6 
*l£. 

[0 04 3] fifcfccfcOflH^ftTl^&ftggio 

!0 16 2^e>^tHLfct-Fiy>5»i6 3«C^»u— jf 

6 4aof7U*;l«WR«U>Xl 6 5**»)ff 
tt. tft6££JI* + y^l 6 6 -CS-p + ;u 
3*©*>©fc e©<fc5&S£3fc©&ftgi 6 1 

4 tt« L T*l6^©fe^§ H tttt&tf** (cfflftft § *i 

[ 0 0 4 4 ] ft*. C CrttSftt-Ai bTfgftte© 

^^^15ttU>X7 5©^-7y-^5:^iSC i{Cj: 
0. «7fet-A-¥>«[Sjtr-AJii'©a:5feS{cfcjS^-c* 

[0 04 5] 09{C^fccD«. ^i";->nci'©±© 

S«**-f*-K (LED) 8 1 . 3';y-f.^cr>lg^ 
U>X8 2 > S6fH5ISS8 3S^^7 i .;_8 4*^^-, 

r te 0 . 8 1 ^ h m ? n/c3ettS7fe b 

[0 04 6] ^affifflSh-Cl^^-O^j^ ^ftu 
«l»ri»5fc». tf^^ffl©A©e(CA*<!: 

S4 0 0ani) ^ffli>, HuaWf = i Omm. U>X 
S4mm©^feu>X-C3 yy- |- t^cL E Dtf-O* 
©t§^. 5m5t©^;5";->±-c©ir-AStt2 0 0m 

*5. 



(7) 



(0 04 7] CtimL. *»W<Cj:iLED8 
l»fc#^>*J©«^lCtt. «*ai0nm©LED8 

14. &£SESf = 1 0mm. U>xa4mm©Bf««c 
&#b>X8 2£ffl(,>/cif£. 5^*1;-^ 
tt-A«tt5 minims <. JUIt»4©44*. Lfc 
#oT. *IWOLED8ir«Hai«B«* W: j 

4#T-#£. 

(0048] 010 U> K^©^^^ 
«»«6*^9 5*ffli>/c2ia^jfc^JC 0 _ * y -x> in 
3 -*Kt««WBt*«. C©n-*y_ x >r»_ 

*9 2©^gU{c^ l/fc@SS93 mmQ2Ru . 
SS%9 3 *^r«lfi|3*6*lfcBbfeu>X9 4 £* 

1 mm©nn©x y 9h g 7*J^L3tlTteO, B£« 
9 3 «Cfc 1 mm ©ra|iir h -7 AX >; „ h g h 

«bB*. a«u>X9 4r=.yy-^ nfca @^ 

«93©h^^Axy 5 , h9 8ih^^Bxy yh 
89B««ttMn«9 0- A«flr#.B 

l m ( i x y 9h ) i*** c 4«c jt o 

*fc.Bl 0 (b) WJi^lCAS* 
6*>Kft**>. **W*B«*6*:,|cft6*TBIE 

[0050]C©P^.;- x >a-^fci lt M* 

«. mmpmn^ (^s 40 o M 

»>*m».«rtWlf=10 M . U>XS4mm© 
S^^X-Cnyy-H./^^i ^ CD - 3i;y _ f . 

00DPI (40tfmt,^)aio^. Artt ^. 

9 5^m>fco-^y- x >3-y K r« 4a ttM 

^ Jn =10mm - ^ >X84 «« 
*9 2ioe- Agtt> ■W f8 3©X!l,Mi +ft 

0 -5 *roKe-A©j£#9 L 
o T . Xftftfef bWiJflrc* 9 . 600DPM4 

o_«mtr,*) «±©x^-^*s* K4ci4>?Jg|fc 
*«-x>=i-ifKR:jBi»*c4«:j 6 ij. fto**?* 50 



-45 64 8 
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[ o o 5 2 j ±a@at« rttt n _ * i; _ x> _ 1 

1 0 0 5 3 ] H 1 1 tt*mtc «fc S******* 1 0 

*. c©ffii8-b>-y-L{i. ^Wc^s^^.^^. 
lOlR^nyy-t-u^x! 0 2*>6ft*&ftg l Si 

«*u>x i o s&vmmmiri 04*6^*5* 

»ft«ll O5#^-50fldl©S||d*gtSJr^4* 

*>bn»*. mifi 0 1 ^ati^tote 

0 5J:lC»*S#iTt-A^#, h sP 1 . SP,*^ 

SHELLS 4 - 1 ******- ^°*®<zsi 

«. aa^ui^^ 1 0 4 ©fiNNs 106, 1 0 7 n#/c 

[0055] *jW«Ci* Wff^H,^ , 0 , „ ^ 

**z*mmm* 1 0 1 tji^tt. fi8igmtaj6J 

m ^*^ct4a(c»s*52inm4 5mm©flB|Jac;2 
m m i 5 m m ©G0S5* 3 fci#£© 

IKIHir*!). WlqfcflfCfclttHhl, 0 84W* 
♦v«»«. ft*. Wtidi08«aw»r. ^*2mm 
©OSS. n«5mm©flg)J, "tt2 mm©E!Jg|5 -1*5 

[ 0 0 5 7 ] 0 1 3 tt*a««c u-^jj^. 2 

5. Ctitt. «WFU-tWri 1 lt JMMiay^ 
VVsXl 1 2. SC^jBti (*!/rf> = 5_) n 
3. B6*nMi 1 St-jfafcfc-jBMrcHSS* 
14. X* + ^3> hB _ 51 1 

[005 8] L^T. «P»U-«ff ,* 6IB 
K^Al 1 7±fc»*3n. JB*#F7A 1 1 7±{ci8 
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1005 9] C<D«fcV«tU-1ft-A:/-.j 

r. m«±Bff^«a©se*©L e d (am* oo u 

m) ££Egf = i 5 roro©ft?fcu>Xr 1 5 

*14©g;*©/c«>. »W*K9A_kr©e-.i>att4. 
8mm4^:t</i»j. 4 0 0 D P 1 ©EP?8gttJ$£jSi 

[0 06 0] C*xtc*fU *»WKJ:5^»fti^— ifjR 
^©&*&*5yn)flgfC&/Mtr#.2>©r, K-^ft 

■c** $ fcia^r h as* 6 o u m «T(t&s c 
£#r*. 4ooDPi©tta*+^ {c as-r Sci# 

[ 0 0 6 1 ] B 1 4 (a) t^lfeWecii^ftifejfejg 

* i 2 i *flft»fc/t-a- Fy-yN*wri«iHr* 

S., C©/<-=j- K »;-*Ntt. i 2 

1. M>J*:fcU>Xl2 2, SIMM 123. @fj 

1 2 4. S?2£:£u>Xl 2 5. grfcffiittfcftu 
>*12 6. «(HR^-12 7*>%«iS?tiri»4. 
1 0 0 6 2 ] or. 1 2 1 *>6fcBJW 

§ titcmt®%mmft v > x 1 2 2 *ii 0 . mn^mm 

1 2 3rs*f$tiSiit{c*^i6j(c^+ + >$n. 3? 

ifc££l/>Xl 2 5r^ii{b?^/c^. 7<-rj- K l 2 
8±T**S*i. x-a-Ki 2 8±^$$n5„ S 
6tC. /<-?- H i 2 8*»6©S«*«. 

>xi 2 eccjrog^^i 2 7±{cn^$nr^$ 
n. ^-3-Kft^Bs*m<&*»*. c©/-5-n-K>; 

014(b) KS^J:3tc^-a-F*Ci6CfcflWBS 

[0063] C©J:«;<-3-F.;-y fclrtlt ft 
*«*iB«Jia!©S6*©LED (^S4 0 0Mm) * 
l^Egf= 1 5mm©H^u>Xr2 5 0mm 

**<&»>. "-3-F (HRWfc. «/HB«K20.2 
mm) «§iJjg^#KSc£#r 4( 
[0064] Cft(c*f *»WKJ:i^»ft|«B({^ 

1 0 « mggjc^/j^gft^^ 5CT 

ttfci§£r^- 3 - F l 2 8±©t-AS 
* K -=>- F 1 2 8 ©ft/JMBMUT ( 0 . 2 mro§i) * 
T8*C4#r*. A- 3 -Kl 2 8*R*W4Ci# 

[0 06 5] *fc. *IHB©**(t»3l3R^tt, g^i, 
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[0066] 

*s«cr*^««!©tta^|(raor. 

l©§8tt§B#©£tB©ij|^S>£ p 3! £ U ^Sg)5©^S 
32*nffl±U ^©R«-r5g©^S«:«ilfii^fi 
KJ:6rp3!£Uc£?S£. WSr»pp^r*-5 

<fc5(crts. oso. *«HKJ:*i«. TtfWdlk^ 
W * >SA?rtf ft ^Ci&<. Mimm (Mfozfn ? 

io »«> <o-®m®<Dm%simfr2itz>ctvTi*z > . 

[0067] fifor. **Wfc J:*itf . ;FK*ttltt>V 
* >£Afc £'£t7& 5 £ £ & < . l @©f£Jliagxg(c 
<fc 0 a'M6*Bf«©±iittilS*ii<*iyfe^4ij^ r 

«C. JfittlS* 2 B©£A&ftXfi9tftt < c £ fc 

<fc^T. ^^©w^tt^mfift*), ten©*^ 
[ o o 6 8 ] *fc. s«£^ ] ©msBtt^etoraK:^ 

[0069] ttc. %WLK>tiiLM<Dn®ti£mi>L< 
£ri*S|5#£^U «flf«aR»©»iBk:*R«iB*j|5« 

*). ^^^^©pfemoffioa^itjnsif^ci^-c 

3 *-?5:iSta^{tr-SC£*5r#S. 
[0ffi©ffi^.C5»W] 

[a i ] *mi<D-mnwic£*>±ffim%$miit}ft%%. 

^^F-^-rwffiHr&s. 
[s 3 ] **n©* 6 tcjn«ntifi(c J:i±mmm^ 

[H4] *«W©3 6fcJMft||JS« t cj;4j : iiH«ffl^ 
«*^^5:^TKaDar* 
[05] *«W©8 6«cJWft|»fl|K:j:*±iBa«4a!* 

[06] **m<o$e>tcmmmtcj;z±mttim* 

[07] *»H©?6KM«cj|«««:j:*j;jfffl|®i|s 
^»^fe^*jnTKffi0r*5. 
[08] (a) (b) (c) tt*«W«:j:4^(#|Ke 

E0rfci. 

[09] *«W*cJ:**«»»*«^ffl l »fc#^ >ir 
*'-r;-rK®0r*5. 



15 



(9) 



^¥6-4 5 64 8 



[011] *^Ccj:^#^^^ ffll ,^ c!E g t 
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[sis] aas««« tS rHwwtfci«we* 
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7 G a A s US 

8 pffii 

9 m.h- 
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(57)Abstracu 

PURPOSE: To manufacture an upper surface emission 
type semiconductor light emitting element in a small light 

emission dig meter with one crystal growth process by ^ 
forming a ci rrent constitution layer with a different 
conductivity type according to the face orientation at 
the upper part of a formed substrate so that the inclined 
surface of * conical part is partially of a first 
conductivity type and of a second conductivity type at 
areas other the inclined surface 
CONSTITUTION: A P-type GaAs substrate 7 in (100) 
face orientation is etched by HRH202 for forming a 
square or tr angular and conical shaped recess 9 and 
then an inctned surface 10 with (mil) A face orientation 
(lQmD5) is exposed inside. Then, an Si doped AIGaAs 
current con friction layer 6, a Be doped AIGaAs clad 
layer 5. a GoAs activated layer 4. an Si doped AIGaAs 
clad layer 3, and an Sn doped GaAs contact layer 2 are 
continuously grown on the GaAs substrate 7 by MBE 
method. Th« refore, an n-side electrode 1 is provided on 

it and a lighi emission window 1 1 is opened at a part opposing the center and a P^side 
electrode 8 is provided on the lower surface of the substrate 7. thus manufacturing a 
semiconduc;or light emitting element in a small light emission diameter. 
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